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Abstract
This thesis develops an analytical investigation into
mobile communications technologies and their defining nature
within our cities and society.

The work revolves around two

primary contingencies: the exploration of wireless networks as
ephemeral architectures which have come to invisibly occupy
and refine spatial relationships and the emergence of mobile
communications devices as prosthetic sensory apparatuses
which allow for the perception of these invisible landscapes.
The embedded sensors in mobile devices are used within the
project to translate information about encompassing wireless
networks into experiential phenomena, extending their roles as
not only tools for the consumption of information, but for
inscribing

a

level

of

tangibility

to

the

biologically

imperceptible landscapes of wireless networks.
Mobile devices are utilized throughout the project to
develop mappings of wireless networks of several varieties
including responsive audio outputs to index the materiality of
wireless networks, generative audio compilations which index
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the embedded protocol for information exchange within the
network, live aerial mappings as a part of an installation
indexing the ephemeral nature of geolocation processes, and
video compilations which simulate this relationship between
location and locating and the emergence of a doppelganger
effect.
Concentric to the notions of computational prosthetics,
written portions of the work investigate the ways in which
mobile communications devices may allude to an emergent
posthumanism. The project itself may be seen as materializing
the intangible qualities of immaterial constructions through
developing the spatial qualities of wireless networks as
experiential phenomena. With this, mobile communications
devices focus the thesis on the continued tension between a
posthuman emergence and a diminishing state of embodiment.
In a sense, the thesis seeks to invert the invisibilities of
evolving communication networks (which may range from
material, to social and political inferences) within a
contemporary society while asking: in what ways might an

v

inscribed tangibility of these networks come to refine the ways
in which we perceive, evaluate, and design their spaces?

vi

Introduction
If architecture is to be measured at the scale of the
body, and mobile communications devices are to be understood
as sensorial prosthetics, the result generates a set of radically
new relationships from which architecture itself becomes
subjected to evaluation. Space no longer remains static, for it
has been encapsulated within simultaneous instances of a
singular cyberspace; syncing the globe in a labyrinth of
interconnectivity, yet remaining solely experienced through the
prosthetics of mobile devices. The development of wireless
networks has strived for ubiquity, and their ubiquitous status
within urban landscapes is seemingly approaching if not having
arguably arrived. Emanating from WiFi stations, broadcasting
towers, personal mobile devices, satellite networks, and roof
mounted antennae, the topography of wireless networks does
not exist as a singular entity, but as a series of scalar
modulations actively engaged in the relation of space and
definition of place.

Invisible to anatomical senses, the

spatiality of these networks is often only revealed as an existent

1

place through the moments in which it is absent. Despite this
lapse in perception, dependency on these networks has grown
to an extent in which the technology becomes no longer
separable from society.
The

following

paper

will

address

mobile

communications at several scales. First, the scale of the body
will be understood as the metric by which we gauge
architecture.

While wireless communication networks may

remain imperceptible at a biological level, the introduction of
mobile computing devices has created a series of prosthetic
extensions from which the body may engage with its
surrounding environment. These prosthetics are understood as
not only tools for the consumption of information, but as
instruments for the production of knowledge about the spatial
architectures which make wireless communication possible.
The allusion to posthumanism in this paper is inscribed with
several

considerations

of

mobile

communications

and

posthumanism. First, the term posthuman may be understood in
that the body may be thought of as the original prosthetic to
which we all learn to operate within its constraints. With this,
2

extending the body with prosthetics becomes a continuous
process which started before we were born.1 While
posthumanism vastly exceeds the confines of mobile
communications, this thesis will focus on the contextualization
of mobile devices as a part of an evolutionary process within
an emergent posthuman state.
Approaching the scale of the building, wireless
networks are assessed for their inherent material properties.
While intangible at an anatomical level, the engagement
physical materials have on their behavior and performance are
evaluated as means for reifying the inherent material nature of
wireless networks.
Investigations at the scale of the city are initially
situated within an inquiry pertaining to city planning and the
technologies which have modified it.

As technologies and

transportation systems have adapted the ways in which we
move about, organize, experience, and essentially live within
the metropolis, so too might the emersion of a society into the
1

Hayles, N. Katherine. How We Became Posthuman: Virtual Bodies In
Cybernetics, Literature, And Informatics. Chicago: University of
Chicago, 1999. Print.
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age of wireless communications adapt their future urban
infrastructures to accommodate new forms of organization. A
comprehensive understanding of cell tower aggregation may
explore ways in which cyberspace real-estate becomes more or
less accessible, hence modifying the ways in which we assess
and value the physical place itself. Here, broadcasting tower
aggregation and prominence are inverted, asserting towers as
dominant forms within the metropolitan city plan.
The paper will be concluded with a discussion of the
final thesis project, Location + Locating in which mobile
devices are utilized for the indexing the qualities of space
through an analysis of geolocation services. Resulting in two
outcomes, the project yielded an interactive installation in
which individuals could actively map the qualities of the
installation space utilizing their mobile devices to inform a
responsive aerial coordinate system projection as well as a
series of videos which reflect the disorienting nature of
geolocation technologies within an urban context. With each,
the use of multiple locations is posited to generate a dialect
between the new material relationships of location as defined
4

through physical architectures and their divisions of EMF
typologies, and the ways in which they influence the
emergence of a doppelganger effect through the disorienting
nature of geolocation technologies.

Together, each of the

outlined aspects of the research may be seen as an explorative
facet into the inversion of wireless network invisibilities in an
attempt to inscribe tangibility within them in order to refine the
ways in which we perceive and design their spaces.

5

Prosthetic Perceptions + Posthumanism
[ 1.0 ]
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1.1 Positioning Within Posthumanism
As posthumanism expresses an evolving subjectivity of
humanism, the very definition of the term becomes indexical to
an evolutionary process. Through Hayles analysis of the term,
it may be understood that humanity has always been a subject
of

posthumanity

through

the

continuous

adoption

of

technologies and tools which extend the capabilities of the
body beyond its original biological form.

While many

individuals such as Francis Fukuyama confine the term
posthuman to solely reflect modifications to the biology of man
through technological implants and genetic manipulation,
Hayles

argues

that

“the

defining

characteristics

(of

posthumanism) involve the construction of subjectivity, not the
presence of non-biological components.” 2,

3

To further reify

the claim to which non-biologically modified homo-sapiens
may be considered posthuman, one need not look further than
the analogous nature of the term’s definition.
2

Hayles, N. Katherine. How We Became Posthuman: Virtual Bodies In
Cybernetics, Literature, And Informatics. Chicago: University of
Chicago, 1999. Print.
3
Fukuyama, Francis. "A Posthuman Future?" Journal of Democracy 16.1
(2005). Print.
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Through the contextualization of the posthuman subject
through prosthetic extensions, it may be seen that the medical
prosthetics to which we draw our definitive analogy have
historically been separate from the body, and thus always
removable from the biological form.

With this, mobile

communications technologies may be understood as prosthetics
of a posthuman construction. Despite the lack of a definitive
biological intervention, mobile computing devices have
effectively altered the ways in which individuals engage with
one another and their surroundings, thus altering the
subjectivity of the individual from a material instantiation to
that of an informational pathway.4 What becomes problematic
within the discussion of a posthuman future remains the
abilities to distinguish the boundaries of the biological and
technological, a problem which only becomes more conflated
as technologies become increasingly invisible.5

4

Hayles, N. Katherine. How We Became Posthuman: Virtual Bodies In
Cybernetics, Literature, And Informatics. Chicago: University of
Chicago, 1999. Print.
5
Haraway, Donna Jeanne. A Cyborg Manifesto: Science, Technology, and
Socialist-feminism in the Late Twentieth Century. 2009. Print.
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1.2 Transition + Transparency
Posthuman construction may be viewed as an
evolutionary set of processes brought about and controlled
through the decisions of humanity. Jerold Abrams summarizes
in stating that “we are active participants in our own evolution
from human to posthuman. We are shaping the image- the
design and the essence- of what we are becoming.”6 It is here
in which there is seemingly a consensus amongst a broad range
of posthuman advocators and opponents.

When viewed

through the extremist definitions of posthuamnsim as
biologically

modified

individuals,

Fukuyama

expresses

concern for the destination of humanity and the dire need for
government regulation on biotechnology. He notes that the
National Academy of Sciences Panel’s ban on human cloning
becomes justified due to its inevitable result in ‘highly
unnatural relationships.’7 With this, the future potentials of

6

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
7
Fukuyama, Francis. "A Posthuman Future?" Journal of Democracy 16.1
(2005). Print.
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posthumanism become curbed through the direct intervention
in political policies within a contemporary society.

While

Hayles and others might disagree that we should limit the
potentials of these technologies based on the historical
contextualization of natural and unnatural, she is in clear
agreement that the present actions of humanity are the
determining factors in the construction of the posthuman. For
her, “it is not a question of whether the posthuman will arrive
but what forms it will take when it does.”8 She elaborates this
thought in a brief explanation of the title of her book How We
Became Posthuman, implying that the arrival of the posthuman
is not a matter of ‘then and now,’ but rather a matter of a
coexisting relationship of humans and posthumans as situated
through specific historical contexts.
What concerns individuals such as Fukuyama is the
notion to which the arrival of the posthuman solidifies the end
of human history, however this does not imply that history

8

Hayles, N. Katherine. 2000[1997]. “Visualizing the Posthuman”, in Peter
Lunenfeld (ed.), The Digital Dialectic: New Essays on New Media,
Cambridge: The MIT Press.
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itself is over; it has merely shifted into a new phase of history.9
This history will come to be defined through the evolving
dynamics

of

subjectivity

as

brought

about

through

posthumanism. In highlighting the significance of the Turing
test, Hayles explains that we have become “mediated by a
technology that has become so entwined with the production of
identity that it can no longer meaningfully be separated from
the human subject.”10 As the boundaries between identity and
technology become increasingly mediated, there have been
several iterations of theories as to how their future will unfold.
As Donna Haraway illustrates, it is significant that we do not
limit ourselves to a single understanding of the implications of
these technologies, but to embrace a multitude of conditions to
which our posthuman future might encompass.

9

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
10
Hayles, N. Katherine. 2000[1997]. “Visualizing the Posthuman”, in Peter
Lunenfeld (ed.), The Digital Dialectic: New Essays on New Media,
Cambridge: The MIT Press.
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“From one perspective, a cyborg world is about the final
imposition of a grid of control on the planet. From another
perspective, a cyborg world might be about lived social and bodily
realities in which people are not afraid of their joint kinship with
animals and machines, not afraid of permanently partial identities
and contradictory standpoints. The political struggle is to see from
both perspectives at once because each reveals both dominations
and possibilities unimaginable from the other vantage point. Single
vision produces worse illusions than double vision or many-headed
monsters.”11

While many individuals such as Haraway express the
potentials for a positive future through the onset of these
technologies, much of the concern with a posthuman future
echo the dire implications of the same technologies. As put by
Kane and Miller in Cell Structure: Mobile Phones, “to be
mobile,

the

individual

becomes

transparent.”12

This

transparency is implicative of the severe consequences of data
mining

and

surveillance

prevalent

within

mobile

communications technologies. While these devices empower
the individual to connect with a broad range of individuals,
places, and things, they equally impose a hierarchical structure
of power upon the subject. According to Abrams, this evolving
11

Haraway, Donna Jeanne. A Cyborg Manifesto: Science, Technology, and
Socialist-feminism in the Late Twentieth Century. 2009. Print.
12
Miller, Rick, and Kane, Ted. "Cell Structure: Mobile Phones." The
Infrastructural City: Networked Ecologies in Los Angeles. By Ted
Kane. Barcelona [Spain: Actar, 2009. Print.

12

relationship between surveillance and self-fashioning will
continuously evolve in relation to one another, resulting in a
radically changed democracy.13

As these technologies

continue to negotiate the boundaries between subjectivity and
technology, their future implications for the individual remain
highly problematic in that technologies have become highly
regulated and controlled through institutions of power. With
this, it is uncertain as to how this hierarchy might evolve in the
development of mobile communications in the continued
progression towards posthumanism.

13

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
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1.3 Diffusion of Borders
What remains one of the most contested aspects of an
emergent posthumanism and mobile communications is the
diffusion of borders brought about through its technologies.
These borders are not confined to a single scale or typology,
but occur at the levels of the separation of body and technology
(biology and non-biological counterparts), public and private
(both on an individual basis, but also at the level of larger
political and capitalistic enterprises), natural and unnatural
(humanity as animalistic and humanity as posthuman), and
political governance (international borders).14,

15

With each,

invisibility remains the primary factor in their diffusion.

In

Gordon’s analysis of Bukatman’s science fiction novel
Terminal Identity: The Virtual Subject in Postmodern Science
Fiction, he notes that “electronic technology is invisible and
therefore hard to represent and understand. Moreover, ‘it has

14

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
15
Mattelart, Armand. "Mapping Modernity." Mappings. By Denis E.
Cosgrove. London: Reaktion, 2002. Print.

14

become increasingly difficult to separate the human from the
technological.’” While an analysis of works of science fiction,
the creation of this terminal identity is played out very much in
the construction of the posthuman.

16

Donna Haraway

similarly notes that “late twentieth-century machines have
made thoroughly ambiguous the difference between natural
and artificial, mind and body.”17 What is critical here is that
this distinction between natural and artificial has been
transgressed

through

technologies

of

miniaturization;

technologies that Haraway goes on to describe as being about
power.

“Small is not so much beautiful as preeminently

dangerous, as in cruise missiles.” This is not to imply the
negation of new technologies as with Fukuyama, but merely an
observation to which the invisibility which continuously
transgresses the boundaries of the body holds great potential
for power, one in which needs to be accounted for in the
construction of the posthuman.

16

Without acknowledging its

Gordon, Andrew. "Posthuman Identity Crisis." Science Fiction
Studies 20.3 (1993): 444-48. Web.
17
Haraway, Donna Jeanne. A Cyborg Manifesto: Science, Technology, and
Socialist-feminism in the Late Twentieth Century. 2009. Print.
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potentials, the posthuman subject becomes victim to the
“Nanopticon,” a term used by Jerold Abrams to describe the
Foucault’s

panoptic

nanotechnologies.18

analysis

within

a

culture

of

Voicing further concern to an

unmonitored evolution of technologies of consumption,
Gordon alludes to Debord in stating that “man has become an
extension of the media, which constitute our new reality.
Everyone now is an image addict, ‘a helpless prisoner of the
spectacular society.”19

18

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
19
Gordon, Andrew. "Posthuman Identity Crisis." Science Fiction
Studies 20.3 (1993): 444-48. Web.
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1.4 Inessential Origins
Concentric to the fundamentals of posthumanism is
notion of self-fashioning.

As the creators of our own

posthuman future, the transgression of the boundary between
an embodied and disembodied existence creates a tension to
the very definition of what it means to be human. With many
authors, the body is viewed as an amorphous form,
continuously being re-crafted through technology.

Abrams

notes that this continuous reshaping of the body can reveal
“political oppression and provide a locus for liberation,”
something he calls ‘somaesthetics.’20

As the technologies

which shape the posthuman are the direct results of militaristic
and corporate instantiations, the revealed oppressions of
posthumanism often reflect its very origins. While seemingly
problematic, the tools of mobile communications have in some
ways reflected upon themselves to analyze the nature of their
construction through their use. Haraway notes that “The main

20

Abrams, Jerold J. "Pragmatism, Artificial Intelligence, and Posthuman
Bioethics: Shusterman, Rorty, Foucault." Human Studies 27.3
(2004): 241-58. Web.
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trouble with cyborgs, of course, is that they are the illegitimate
offspring of militarism and patriarchal capitalism, not to
mention state socialism. But illegitimate offspring are often
exceedingly unfaithful to their origins. Their fathers, after all,
are inessential.”21
The work of Steve Mann is highly reflective of many of
the points outlined in the previous pages. Often referred to as
“the world’s first cyborg,” he has not only continuously
transgressed the boundaries between technology and the body,
but also between technology and the environment.22 Regularly
paired for over twenty years with a wearable webcam and
video display inside of what appear to be sunglasses, the
distinction between Mann’s body and the technology become
blurred, as even he has stated in interviews that it has become
increasingly difficult for him to operate normally without it.
While seemingly indexical to the notions of self-fashioning,
21

Haraway, Donna Jeanne. A Cyborg Manifesto: Science, Technology, and
Socialist-feminism in the Late Twentieth Century. 2009. Print.
22
Wilson, Dick. "CNN - Headgear Allows Student to Send Images to Web
Site - April 8, 1996." CNN.com – Breaking News, U.S., World,
Weather, Entertainment & Video News. CNN, 8 Apr. 1996. Web.
15 Dec. 2011.
<http://www.cnn.com/TECH/9604/08/computer_head/>.
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Mann’s advocacy for privacy within a world of continuous
surveillance has inverted the application of these technologies
upon the ubiquitous surveillance of the public realm through
what he calls ‘sousveillance.’23

Usually confronted by the

security crews monitoring the surveillance of the public, his
methods of counter-surveillance have drawn enormous
attention for his progressive application of technology to the
body paired with the basic questioning of the public’s ability to
monitor those who are monitoring them.
As Mann’s application of wearable technologies for
‘sousveillance’ strive to empower the individual, an analysis of
recent global political uprising presents the information
exchange of contemporary mobile networks has incited a great
deal of empowerment to the consumers of this technology.
Projecting into the future towards an anticipated disembodied
existence, Hayles voices concern in the evolution of how we

23

Mann, S., Nolan, J., Wellman, B., “Sousveillance: Inventing and Using
Wearable Computing Devices for Data Collection in Surveillance
Environments,” Surveillance and Society, Vol. 1, Iss. 3, 2003,
p. 331-355
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might regard the significance of embodiment in a posthuman
world.

“If my nightmare is a culture inhabited by posthumans who regard
their bodies as fashion accessories rather than the ground of being,
my dream is a version of the posthuman that embraces the
possibilities of information technologies without being seduced by
fantasies of unlimited power and disembodied immortality, that
recognizes and celebrates finitude as a condition of human being,
and that understands human life is embedded win a material world
of great complexity, one on which we depend for our continued
survival.”24

To contextualize this within the previously mentioned
example, Hayles desire to see a continued embrace of
embodiment is directly reflected within the execution of these
political movements. While the disembodiment of information
has provided a disperse group of individuals to collaborate, it is
only brought about as significant when the groups coordinate
and engage in large scale public demonstrations and
occupations, a definitive sign which reflects the residual
significance of embodiment itself. While situation within the
contemporary context of mobile communications would

24

Hayles, N. Katherine. 2000[1997]. “Visualizing the Posthuman”, in Peter
Lunenfeld (ed.), The Digital Dialectic: New Essays on New Media,
Cambridge: The MIT Press.

20

exemplify the significance of embodiment, the future forms of
the posthuman in its relationship to a continued struggle
between embodiment and disembodiment remain contested. It
is only with the determinism of present actions to which the
inevitable arrival of the posthuman will take its form. Society
has moved beyond the point of no return, as “machines have
not only infiltrated the human collective, but have also become
an integral part of the establishment- an ineradicable element
of human day-to-day existence.”25

25

Galvan, Jill. "Entering the Posthuman Collective in Philip K. Dick's "Do
Androids Dream of Electric Sheep?"" Science Fiction Studies, 24.3
(1997): 413-29. Web
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1.5 Invisibility as Embodiment
The mounting significance of mobile communications
has rendered it as an essential crux upon the construction of
contemporary living. Kane and Miller note “that wireless use
has grown from being a luxury a decade ago to a necessity
today demonstrates the importance now placed on instant
communications.”26

Playing on the growing necessity for

mobile communications, artists Eve Arpo and Riin KrannaRõõs developed a project entitled A Day Without a Mobile
Phone in which they have created a ‘tree’ of mobile devices
donated for the day from visitors of the installation. While the
work has generated limited success in the acquisition of mobile
phones for an entire day, it is to this extent in which the work is
situated.

Through its intentional ‘failure,’ it highlights the

increasingly dependent relationship we place upon mobile
devices. In interviews with potential phone donators, even
individuals who claim to rarely use the device outside of
emergencies are reluctant to overturn their phone for an
26

Miller, Rick, and Kane, Ted. "Cell Structure: Mobile Phones." The
Infrastructural City: Networked Ecologies in Los Angeles. By Ted
Kane. Barcelona Spain: Actar, 2009. Print.

22

extended period of time.27 While these devices are regarded as
an increasingly essential part of ones abilities to perceive the
world around them, mobile devices present an intensely
mediated engagement which shapes our interactions. While
the facilitation of communication between two individuals
remains the typical focus of this mediation, it is important to
recognize the mediation extended between the individual and
the city. “As portable electronics become integrated into the
ways in which we navigate cities, our relationship to place
becomes one that is increasingly mediated.”28

Here, the

interface itself negotiates our relationship to place through
several means. Through the use of GPS guided way finding
programs, the static objects of the environment become
mitigated

through

their

inference

within

a

virtual

representation. With this, our relationship to the surrounding

27

Arpo, Eve, and Riin Kranna-Rõõs. Google Maps JavaScript API
Example. 2008. Web. 15 Dec. 2011.
<http://daywithoutmobilephone.blogspot.com/>.
28
Sant, Alison, "TRACE: Mapping the Emerging Urban Landscape" in Ed.
Drew Hemmet, Leonardo Electronic Almanac: Locative Media,
vol 14 issue 3 (2006).
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landscape becomes increasingly reliant upon the devices
abilities to sense and be sensed by the world around it.
Exploring the tensions played out between the virtual
becoming engrained within the physical, projects such as Blast
Theory’s Uncle Roy All Around You and Area Code’s It’s
Easy to Believe in Ghosts Because They Are Invisible utilize
augmented reality in order to structure the framework for
pervasive gaming and the actions of individuals in the real
world. While Area Code’s project simply projects the presence
of a virtual ‘ghost’ into the real world, individuals which utilize
the application have been noted as running down the streets in
sheer terror in order to avoid something which does not exist in
the real world.29 Similarly, Uncle Roy All Around You uses a
hybrid platform of both virtual and physical entities, however
extends it to not only include players but environments as well.
While the ‘ghost’ in the previous project was autonomous, the
virtual players and virtual worlds are played out here by a
person at a central hub. Through coordinating with individuals
29

McNeil, Joanne. "Rhizome | Blog Posts Tagged "Kevin Slavin"" Rhizome
| Home. Rhizome, 13 June 2011. Web. 15 Dec. 2011.
<http://rhizome.org/editorial/tags/kevin-slavin/>.
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in real space, they help guide the other player towards the
completion of a series of tasks before being asked to make a
yearlong commitment to someone they had never previously
met, thus extending the engagement between players beyond
the game itself and into the practice of everyday life.30
As

the

dependence

of

mobile

communications

continues to grow, ‘dead zones’ and areas of interrupted signals
become detrimental to one’s abilities to perceive the full extent
of the landscape. Donna Haraway notes that the universal
translation of information presents it as an “unhindered
instrumental power. The biggest threat to such a power is
interruption of communication.”31 While many of these ‘dead
zones’ occur through material and topographical interruptions
of signal, the coordination of a networks base stations and area
of coverage within a city remain equally dependent on the
commercial strategies of their developers. As Kane and Miller
point out, the privatization of mobile communications is not
30

Blast Theory. "Uncle Roy All Around You." Blast Theory. Blast Theory,
2003. Web.
<http://www.blasttheory.co.uk/bt/work_uncleroy.html>.
31
Haraway, Donna Jeanne. A Cyborg Manifesto: Science, Technology, and
Socialist-feminism in the Late Twentieth Century. 2009. Print.
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fundamentally problematic, however it does maintain a
particular level of concern in the future development of our
cities.

“This new open-ended infrastructure doesn’t dictate its form in
concrete, but still has an immense impact on the life and
consciousness of the city. While privately operated wireless
infrastructure has had positive implications for individual freedom,
allowing new opportunities for citizens to form their own
connections to their surrounding community, it also exposes a
troubling sovereignty now afforded by corporations in the planning
of American cities.”32

Elaborating upon this, they discuss the diffusion
occurring

between

private

corporations

and

political

governances; not solely at the scale of the city, but within a
globally situated international affair. In reference to the early
2000’s, they infer that the intensification of border security
between the United States and Mexico had imposed a
particular type of barrier- one guided towards the control of
illegal immigration.

At this same time, Nextel billboards

claimed “portions of northern Mexico were suddenly ‘in
network’… Even as federal policy solidified the boundary of
32

Miller, Rick, and Kane, Ted. "Cell Structure: Mobile Phones." The
Infrastructural City: Networked Ecologies in Los Angeles. By Ted
Kane. Barcelona Spain: Actar, 2009. Print.
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the United States… an American corporation dematerialized
the very same border.”33

It is important to note here the

significance carried with this diffusion of borders. On the one
hand,

the

telepresence

provided

through

communications is immaterial and symbolic.

mobile

It is only

instantiated through a mediated representation of the self, yet
the abilities to broadcast beyond political borders has presented
itself has a problematizing feature of wireless technologies
since their inception. Mattelart discusses the history of this
diffusion in noting that as early as 1933, the “peaceful use of
radio and respect for international sovereignty” had been
explored by National Socialism.

He goes on to state that

“shortwave programs from Nazi Germany reached the
American continent… By orchestrating a ‘psychological war’
German radio had already been instrumental in the fall of
Austrian Chancellor Dollfuss.”34 Here we can see how the

33

Miller, Rick, and Kane, Ted. "Cell Structure: Mobile Phones." The
Infrastructural City: Networked Ecologies in Los Angeles. By Ted
Kane. Barcelona Spain: Actar, 2009. Print.
34
Mattelart, Armand. "Mapping Modernity." Mappings. By Denis E.
Cosgrove. London: Reaktion, 2002. Print.
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projection of ones presence beyond a political border
represents nearly as much significance as physically crossing
the threshold itself.

Whether through a mobile device’s

provision of accessibility to places beyond an international
border, or for those very same broadcasts to be utilized as a
political attack through an act of psychological warfare, the
abilities of a wireless network to diffuse boundaries at the
magnitude of international political borders reflects the
imposing power to which Haraway eludes for information
technologies. As for how this power continues to develop in
the negotiation of space, it might simply be best to remain
optimistic in the abilities of a corporate establishment to
remain loyal to the empowerment and connectivity of the
individuals to which it serves rather than to assume an
increasing model of corporate greed and delusions of an
extended control over its people. Previously mentioned by
Haraway, it remains significant to maintain sight of the many
headed monster as opposed to restricting it to a singular
existence.
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Invisible Architectures
[ 2.0 ]
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2.1 Invisibility as Materiality
If we are to examine the material invisibility of wireless
networks, the first implication is of course the materialization
of the broadcast itself. While wireless technologies afford an
invisible medium, their material composition remains highly
dependent on the material instantiations of the encompassing
environment.

“Mobile networks have to negotiate the

architecture of spaces that they attempt to inhabit. Although
the interfaces have removed themselves from the physical
architectures, the radio waves that connect cell spaces are
refracted and reflected by the same obstacles, creating not a
seamless network but a series of ebbs and flows.”35 While
many attempts to map these networks have been undertaken,
two

of

the

more

stimulating

investigations

include

Immaterials: Light Painting WiFi by the several individuals
from the group Touch, and Sky Ear by Usman Haque.
Through the use of time-lapse photography and a simple LED
WiFi meter, Immaterials paints the landscape’s WiFi signal
35
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strength across urban areas by merging the representation of a
space with the representation of qualities about that space.
With each blink of the LEDs, the quality of a location’s WiFi
strength is superimposed upon the image, creating a sectional
analysis of the space’s qualities.36 While this project has been
situated at the scale of the body through an analysis of
architectural spaces, Usman Haque pushes the mapping of
these electromagnetic fields towards a larger atmospherical
context.

Sky Ear ‘listens’ to the subtle changes in EMFs

throughout the atmosphere and illuminates its balloon structure
through indexing these shifts. As people begin to call mobile
phones within the cloud of balloons, they can listen to the
natural sounds of the electromagnetic fields detected by the
cloud, and in turn change the fields through the use of their
phone.37 While each project fails to provide a cohesive ‘map’
of the ephemeral nature of EMFs, it is important to recall
Jameson’s proposal for cognitive mapping.
36
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calling for complete understanding, cognitive mapping is
incomplete, beginning from a position of inadequacy and
acknowledging any map’s built-in futility.”38
Because of wireless broadcasts invisible and ephemeral
nature, the traditional methods of mapping become problematic
in that they represent static elements as opposed to a state of
atmospheric flux.

The envisioning of wireless networks

existing seamlessly and everywhere remains a fallacy, one to
which the typology of broadcasting towers further exasperates
the disability to discernibly trace the origin of broadcast.
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2.2 Amplified Awareness
While the spatialization of invisible infrastructures typically
remain concealed to its users, Anne Galloway notes that
through an amplification of the qualities of ubiquitous
computing we may better develop an understanding of “the
role of technologies in the spatialization, temporalization, and
embodiment of everyday life.” With this, early production in
the research sought to amplify the perceived notions of mobile
technologies’ spatial qualities as a means for developing a
better understanding of them in order to situate specific
moments for designed interventions. Focusing on the cognitive
reactions of individuals to wireless signal accessibility and the
material impedances upon these signals, Amplified Awareness
sought to create a cognitive mapping system which amplifies
the perceived qualities of network spatialization within a
mobile platform. Invisibility is reintroduced within the project
as an aspect of subjectivity and the resultant ways in which we
perceive the world through the prosthetics of mobile devices.
As the line between man and machine become increasingly
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indistinguishable, the mapping system is not intended to add
new layers of complexity to the landscape, but merely to
amplify the ways in which we already perceive an existent
infrastructure.

Figure 1: Mobile Device with Responsive Audio Output
to WiFi Fluctuations
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As mobile devices continue to negotiate the ways in
which we relate to the world around us, they in turn have
altered our perceptions of the qualities of space. Dead-zones
and areas of poor signal quality become spaces of isolation and
solidarity, while places of signal accessibility have come to
define a posthuman urbanity. Accessibility has profound
influences in the ways in which many self-determined
posthumans regard the qualities of space through their
prosthetic extensions. As a means for the amplification of these
qualities, the developed phone application utilized binaural
beats as the output response to the spatial qualities of signal
strength.

Figure 2: Method of Inversion
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Binaural beats were chosen as the desired response for
the amplification of perceived qualities for several reasons. As
individuals subjectivity already becomes altered through the
presence and absence of communications signals, binaural
beats pose the abilities to similarly alter a person’s
physiological state. As the mental states of the brain naturally
become activated through shifts in frequency response, the use
of similar frequencies through binaural beats are said to induce
similar mental states within the listener. Through playing two
slightly deviated frequencies through the left and right channels
of a pair of stereo headphones, the brain internally perceives a
rhythmic quality as the two waves move in and out of sync
with one another. This internalized processing of audio signals
is typically associated with the inducing of various states of
mental activity along with the resultant physiological responses
when in range of the brain’s natural mental states. The
associated phases of these states include Gamma waves, Alpha
waves, Beta Waves, Delta Waves, and Theta waves; each of
which induce independent physiological responses ranging
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from a loss of body awareness, relaxation, euphoria, anxiety,
fear, and nausea.

Figure 3: Diagrammatic Effects of Binaural Beats at
Various Wavelengths
As posthuman perceptions of the landscape are
negotiated through the accessibility to signal, many of these
same features remain prevalent within contemporary network
perception. Through the application of these various waves to
WiFi signal states, the mobile device amplifies these
perceptions of the landscape to the listener of the device. As
signal strength increases, the device produced frequencies
which begin to induce a sense of euphoria and relaxation, while
dead-zones and poor signal reception results in frequencies of
nausea and anxiety. Responsive to a centralized WiFi base
station, a cognitive map of the signal qualities is generated
37

through the effects of materiality and spatiality upon the
broadcast. As people move through the space, the imposition of

materiality becomes amplified as the nuances of space become
revealed.

Figure 4 : System Diagram
While the initial intent of this exploration was to
address aspects subjectivity, materiality, and spatiality, the
resultant product did not inevitably address spatiality due to
time constraints and technologically associated problems. The
project did however yield a productive outcome through the
continued exploration of invisibility and its materialistic
properties. The produced work yielded two boxes of identical
38

dimensions, only differing in their materiality. While one was
simply composed of plywood sheets, the other was clad with
aluminum sheets.

Figure 5 : Final Boxes
Adjacent to one another, each contained an HP iPAQ
running the same responsive audio program. As the density of
WiFi signal presence increased, the output frequency also
increased. Played independently through each channel of the
headphones, the achieved response of binaural beats was
produced through the differences in materiality. Theoretically,
the two adjacent, identical devices should produce a relatively
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similar response, however due to the material qualities of their
enclosures; the devices produce two radically different signal
readings. With this, the perceived qualities of material
influence on an invisible signal structure become amplified
through the physiological responses generated through binaural
beats.
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2.3 Transparent Towers
“Even their sole outposts in the material world, cellular phone
towers, seek to disappear, camouflaged as palm trees or church
steeples to blend into their suburban surroundings. But the
disguises need not be so clever, as the visual background noise of
the city already effectively hides towers in plain sight.' Belying
their invisibility, these new networks of communication have as
much impact on the development of the city as the freeways before
them.”

39

Situating the origin of this desired invisibility of cell
phone towers, Kane and Miller go on to state that this typology
is the byproduct of the position to which communities are faced
to address the construction of new towers. While they cannot
oppose the construction of new towers, they may demand its
invisibility; resulting in the “ubiquitous cell tower camouflaged
as a palm tree,” an appropriate icon for the private
infrastructural network according to Kane and Miller. What
they do not touch upon is the alternative aspect of an invisible
network.

While public opinion and obstructed views have

surely aided in the promotion of invisibility, it may also be
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seen as the product of a post-war infrastructural network.40
The central nodal point provided by broadcasting towers
fundamentally

negates

the

decentralized

infrastructures

envisioned in post-war production. While a nodal network has
no true center, the act of creating the tower as a focal point reinscribes the centralization of a radial broadcast, resulting in its
inevitable design and construction through the desire for
invisibility.

Yet, although we might attempt to visually

conceal the nodes, Varnelis establishes that it is the very
defiance of early Internet predictions to which centralization
has played a key role in the preservation of cities rather than in
their undoing. “The reliance of contemporary communications
on fiber optics creates a new concentration at command points
in the organization of the world economy.”41 With this, the
centralization of the network itself remains an active agent in
the definition of space despite its concealed nature.
Elaborating on the issue, Sant states that “although they are not
40
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physically obvious, the boundaries of wireless technology have
profound implications for our notion of the space of the city.
They suggest a changing model of urban reference…as
Hertzian space interacts with the physical landscape of the city
it creates a hybrid space…”42
With this, invisibility as a material aspect of wireless
communications may be seen as a component of the medium
itself, but also as an integral part of the infrastructure which
generates it. As the promotion of post-war decentralization
emphasizes the necessity for the removal of the center, it in
turn seeks invisibility from the sky. As individuals complain to
the obstructions of view caused by these center points, they
seek invisibility from the ground. While we might continue to
promote this invisibility in the sustainment of ubiquity, we are
also equally confined to the increasing significance of our
reliance upon its presence.

The duality portrayed in this

construction crafts the ways in which we engage with the city
and how the invisible architectures of urban infrastructure
42
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become experienced through the reliance upon an undetected
presence.
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2.4 Invisible Infrastructures
In opposition to the seemingly dissonant nature of
contemporary broadcasting tower typology, investigation into
the potentials from which broadcasting towers may be
considered as a place of intervention for the inversion of
infrastructural network invisibility was undertaken early in the
research and production of the thesis. Through an analysis of
four internationally renowned monuments, it may be
understood that the logic of their construction is justified as a
monumentalization of freedom, democracy, technological
ingenuity, and a sense of unity which encompasses the entirety
of humanity. Collages were produced in which these structures
were retrofitted with cell phone antennas, not as an implication
for an intended defamation of the structures, but merely to
probe at the viability of mobile communications abilities to
provide similar qualities. Throughout the history of networks,
they have been described as providing a great potential for a
new form of democracy and unity, while the networks
themselves are the direct results of contemporary technological
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innovation. As these adjectives become interchangeable with
mobile networks, and as the networks in turn radically alter our
perceptions of place, might they also become monumentalized
within the landscape?

Figure 6: Monument Collage_ Eiffel Tower, Statue of Liberty, Christ the
Redeemer and the Washington Monument superimposed with cellular
antennas

Further research revealed that not only was the potential
from which broadcasting towers to become monumentalized
existent within contemporary structures, but the list of the
world’s tallest freestanding structures is primarily composed of
broadcasting towers. While these structures remain a prominent
element of their city skylines, they continue to extend their
significance as defining place through illuminating the night’s
sky with extremely bright lights. While the substantiality of
their height has made these structures significant on a global
scale, it is their status as iconic landmarks to which mobile
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network broadcasting towers may begin to infer particular
qualities of their typology. As many of these towers represent
broadcasting of various radio and television signals, cellular
towers occur on a much more dispersed network dependent
upon the towers range, surrounding geographical and material
composition, and population density. This presents an
opportunity from which a nodal network of iconic landmarks
may be identified through a series of nodal monuments.

Figure 7: Guangzhou TV and Sightseeing Tower, Canadian National tower

Figure 8: Analysis of Downtown Buffalo- Potential Monument Locations,
Existing Towers, Existing Antennas

An analysis of this initial inquiry reveals several things.
First, the potentials from which broadcasting towers may
become monumentalized is rationalized through a number of
47

precedents which are largely composed of the world’s tallest
freestanding structures. While traditional monuments remain
static objects within the landscape, what becomes interesting
with a monument composed of a broadcasting tower is the
ways in which its presence and experience extend beyond the
site itself. As many of these structures double as a sightseeing
tower, the unity and accessibility provided by their broadcast is
indexed through an extended visual engagement with the city.
While drawing attention to their location negates the
fundamentals of post-war city planning, it remains a viable
option through strength in numbers. Decentralization has
shifted our focus from the center, however with a densely
populated number of potential sites and towers, centralization
does not remain an issue for the network itself is already
dispersed. As tower construction fundamentally requires the
tower to stand taller than all of the surrounding elements of the
landscape, their attempt for invisibility remains questionable;
as they are the defining factors of their surroundings.
Although minimal structures and the iconic palm tree
aesthetic have supplemented as a temporary solution from
48

which to resolve the issue of obstructed lines of sight, might we
come to resolve this issue through creating something people
want to look at as opposed to a remedial attempt to conceal its
existence? Although the notion of rendering towers visible is
reflective of our increasing sensibility of the invisible
landscape, it becomes problematic in that spatial inference is
not always the determining factor in the quality of broadcast.
As previously mentioned, topography and materiality have just
as much significance in the negotiation of signal as spatial
inference. This becomes problematic in that it projects a false
notion to which we need to be adjacent to or near the towers in
order to receive a high quality signal, and thus leaves to
question the viability of the new nodal network itself; yet also
reflects a concrete architectural and designed approach to a
salient problem within contemporary urban construction. Might
the celebration of broadcasting towers as infrastructural
ingenuity become a part of a larger architectural agenda, or
might they remain the product of an unobtainable invisibilitythe result of a Band-Aid approach to obstructed views from an
emergent urban infrastructure?
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Figure 9: Cell Tower and Antennae Locations Overlaid with Average
Income, Buffalo, NY

Figure 10: Cell Tower and Antennae Locations Overlaid with Population
Densities, Buffalo, NY

Moving from the form of broadcasting towers to their
aggregation within the landscape, continued analysis of
network organization was undertaken utilizing the city of
Buffalo as a case study. Overlaying 2010 census data with
public records of cellular telephone broadcasting towers and
antennae, maps were generated as means of inferring possible
50

strategies for tower coordination which may be invisible from
the ground.

While final graphics superimposing average

income and population information draw striking questions
with the realization of nodal deserts in low income
neighborhoods, further testing of in-field signal testing
revealed

a

relatively

homogenous

presence

of

signal

throughout the city. Ultimately, these maps were neglected in
the larger scope of the project due to their speculative nature.
While interesting observations could be drawn through the
combination of various forms of socioeconomic information,
the analysis of cell network construction was abandoned due to
its focus on the construction of the network in exchange for the
refined focus of continued research and production on the
performance

of

networks

and

the

potential

for

the

manifestation of their spatial qualities as an experiential
phenomena.
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2.5 Invisibility Defining Place
As the physical presence of networks has sought a
material invisibility through their situation in space, their
construction also begins to define their location as a place with
highly specific political substructures. While much debate has
been concentric to the ‘lost public space’ imposed through
privatized broadcasts, Mark Shepard states that it is important
to not become hindered through historical notions of the public.
“If public space was once considered the geography of the
public sphere… today the two operate within increasingly
separate domains. Today, notions of ‘the public,’ ‘publics,’
and ‘public opinion’ are formed more through cable and
network news channels, internet blogs, and websites than on
the sidewalks, streets, cafes, parks, or chopping arcades of the
contemporary city.”43 Still, an interesting body of work has
spawned from this same controversy of the new public.
Clara Boj Y Diego Diaz’s project Free Network
Visible Network celebrates the presence of open WiFi
43
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networks through the amplification of their presence. What is
important to the artist is the creation of a network in which
information is free to circulate and service the people to which
it is created. Located on a central server, these augmented
landscapes are accessible to anyone in an area of free WiFi and
have accessibility to a laptop and a webcam.

While the

augmentation of the landscape through a visual representation
becomes slightly reductive to the overall idea of the work, the
work becomes significant through its celebration of a free and
open network in order to better create a true information
society. Shepard’s own Tactical Sound Garden utilizes an
augmented sense of public space through the overlay of sound
clips situated within physical locations.

As many of these

locations are in what are considered traditional public places,
individuals are empowered to craft their environment through
‘planting’ and ‘pruning’ the sounds they encounter. If we are
to further examine a contemporary public as the virtual, an
interesting exhibition at MoMA was curated by Sander
Veenhof and Mark Skwarek in which individual artists were
asked to submit a virtual model for situation within the
53

privately regulated gallery.

In what was called DIY day

MoMA, the artists’ works were presented unbeknownst to the
gallery.

What remains particularly interesting here is that

while we are typically focused upon the abandonment of the
public sphere through the invasion of privatized broadcasts,
this event has effectively inverted this paradigm in a way such
that the contemporary public of the virtual realm has entered
privatized space, generating a rift to the already blurred border
between a contemporary private and public.
If we are to understand the various media outlets
outlined by Shepard as ‘the public’ of our times, we are to also
promote the notion to which these outlets become an
‘informational agora’ to the people it serves.44 Throughout the
history of the internet and mobile networks, these technologies
have been described as bringing about great potentials for a
new democracy in which information exchange promotes the
people to which it serves; however in an outline of network
history, Mattelart highlights the recurring flaws which occur
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between the theory and practice of network operation.
Recalling the earliest social applications of communication
networks through the installation of the first optical and signal
telegraph line in France in 1794, he notes that:

“Some revolutionaries dreamed of putting the future lines ‘at the
service of the great democratic republics.’
Capable of
‘communicating their information and their intentions over great
distances… the citizens could revive the agora… Disillusion was
quick to set in. In reality, the optical telegraph was put to use in
the service of those in power… by connecting Paris to its fortresses
and revolutionary armies in the north, then besieged by the
coalition of European Powers.”45

Paralleled with contemporary mobile networks, many
of the same assumptions have been undertaken through the
theorization of the network. While providing a great deal of
empowerment to the individuals to which it serves, it
simultaneously provides an overwhelming amount of power for
the individuals in control of the network through the ‘nanoptic’
paradigm of surveillance engrained within the network. For
Mattelart, this paradigm becomes problematic once the flow of
information has become impeded and no longer circulates
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freely. An information society “is by definition incompatible
with restriction and secrecy, with inequality of access and
transformation of circulation into commodity. To encourage
these is to promote entropy, to hinder human progress.”46
He goes on to cite Braudel in his observation of
eighteenth century England’s question of transportation and
communication. For him, this “was no longer the object of
theoretical debate. It was already integral to the reality of a
home

market,

generating

connections

and

exchanges

accelerated by the Irish campaign and the conquest of Scotland.
The kingdom was quick to abolish tolls and other internal
barriers and to establish a national communication system.”47
Although England was quick to abolish the barriers placed
upon their early transportation networks, the practice of mobile
networks

and computing has

undertaken an

uncanny

resemblance while maintaining a privatized infrastructure.
While Nicholas Negroponte states that “digital information is a

46

Mattelart, Armand. "Mapping Modernity." Mappings. By Denis E.
Cosgrove. London: Reaktion, 2002. Print.
47
Mattelart, Armand. "Mapping Modernity." Mappings. By Denis E.
Cosgrove. London: Reaktion, 2002. Print.

56

‘force of nature’; there is no way to ‘stop’ or ‘curb’ its
progress,” Bill Gates, a major proponent in the home
computing market, goes on to admit that “the prime objective
of this network of networks is the ‘ultimate market,’ generating
a ‘frictionless capitalism.”48 So how might the future of these
networks unfold? While the networks of mobile computing
have been theorized as free, democratic, and open, their
practice has been established through corporate enterprises
driven through profit and the commodification of services. If,
as Negroponte eludes, we cannot ‘stop’ or ‘curb’ this progress,
and the ways in which we are related to the landscape become
increasingly mediated by these technologies, in what ways
might a capitalistic enterprise begin to formulate future cities?

48
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“The rise of privately funded infrastructure and the subsequent
decline of public control represent a new corporate model of urban
planning, with implications for the future development of the
city… The move from government-backed infrastructure to private
networks has shifted power to such a degree that city governments
are forced to behave like corporations in the market, competing
with each other to attract the latest technological developments that
corporations offer, giving tax incentives and public lands to private
entities in exchange for access to the latest gadgetry.”49

As the continued privatization of wireless networks
continue to define our relationship to place, it is important to
again recall Haraway’s headed warning to view the many
heads of the beast. Portrayed in one light, this privatization “in
which militarization, right-wing family ideologies and policies,
and intensified definitions of corporate (and state) property as
private synergistically interact,” Haraway states that these
technologies “are fundamental to the eradication of ‘public life’
for everyone. This facilitates the mushrooming of a permanent
high-tech military establishment at the cultural and economic
expense of most people.”50

Despite the overwhelmingly

negative response typically reflected upon corporate entities,
Kane and Miller counterpoint with the basic observation to
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which “privatization appears to be an efficient and sound
strategy for extending the reach and depth of new urban
infrastructure without taxing citizenry further.”51 This is not to
say they disregard any negative repercussions of privatization,
but merely that they are keeping an eye on all of the beast’s
many heads.
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2.6 Ubiquitous Computing
In the continued development of a conversation on the
invisibility of wireless network infrastructure, it is important to
note the contributions of an everlasting drive towards ubiquity.
Ubiquitous computing “takes into account the natural human
environment and allows computers themselves to vanish into
the background.”

In an assessment of Mark Weiser’s

comment, Galloway elaborates in stating that “by pushing
computers into the background, embodied virtuality will make
individuals more aware of the people on the other ends of their
computer links.” 52 It may be seen that the mediated interfaces
of mobile devices are an extremely reductive form of the
represented parties.

Through directing the focus of the

interaction away from the interface and towards the second
party, the reductive nature of the representation is minimalized
through an attempt to fully immerse the individuals within the
desolate location to which they are trying to connect.
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Yet, this invisibility does not always pose as directly
beneficial to its users. In a similar evolution, surveillance has
undertaken the same agenda for ubiquity as that of computing.
The public spaces of our past have become intensely monitored
through the deployment of mass numbers of security video
cameras, inciting a range of reactions to the citizens to which it
monitors. The Institute for Applied Autonomy has released a
project called “i-SEE,” a web based application which charts
the location of closed-circuit television surveillance cameras in
urban locations.53 Through these mappings, individuals may
not only see who is watching them, but actively alter their
actions and paths of movement throughout the city as means
for avoiding being seen. Similarly, Steve Mann has taken an
initiative to monitor the individuals who monitor the public.
This “sousveillance” is made as a direct response to what he
considers the single greatest social concern regarding
ubiquitous computing- personal privacy.

Through directly

opposing the watchful eye of the security camera, he has
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inverted the traditional cultural acceptance to which we are all
being watched back upon the system itself, causing a great deal
of controversy when confronted by the parties carrying out the
surveillance.54 While on the one hand, the public becomes
subjected to surveillance, the individuals carrying out
surveillance itself become overly privatized, often resulting in
legal repercussions of the monitoring of the surveillance itself
both in context with corporations and private businesses, but
extending beyond that to government agencies and law
enforcement officials.55
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2.7 Inverting Invisibility
“The development of information theory in the wake of World War
II left as its legacy a conundrum: even though information provides
the basis for much of contemporary U.S. society, it has been
constructed never to be present in itself. In information theoretic
terms… information is conceptually distinct from the markers that
embody it.”56

Through constructing a network with the implicit goals
for an invisible ubiquity, the very system which has radically
altered our relationship with the world around us has also
become intentionally imperceptible.

Concealed within the

noise of urban environments, wireless broadcasts and
surveillance monitoring have become regularly ignored by the
individuals to which they serve; that is, until they infringe upon
ones abilities to move about the city and communicate freely.
“The politics of visibility, then, emerges both in making the
technologies visible to us and in how we are made visible to
them.”57 While individuals such as Steve Mann and the IAA
have addressed the politics of visibility, the need for invisibility
56
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within mobile communications may inevitably always prevail
in in their development due to the consumer oriented nature of
their application. Anne Galloway notes that “where ubiquitous
technologies might fail is if they prevent or inhibit the ability
of a person to experience the city on his own terms; if they start
from a premise of what the city is rather than allowing it to
emerge through the movements of its people.”58 In response to
this, Galloway echoes similar concerns as to that of Crang and
Graham in the politics of visibility. Through a process she
refers to as transduction, Galloway is interested in a shifted
focus from “ubiquitous computers as networked objects” to
that of “diverse procedures and performances in which sociotechnical assemblages take shape.” She goes on to state that:
“The primary benefit of this sort of approach is the ability to
identify precise moments and locations in which we may possibly
intervene and alter the course of events, thereby reasserting the
role of social and cultural agency- and the potential for critiques of
everyday life- in the development and use of ubiquitous
computing… The idea here is that by focusing our attention on
these relations and flows, we may better understand the role of
technologies in the spatialization, temporalization, and
embodiment of everyday life.”59
58

Galloway, Anne. 2004.
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With this, invisibility has become a defining factor in
the ways in which we experience the world around us. As
designers, it may be seen as a critical moment from which to
engage with the inversion of this invisibility. As mentioned by
Galloway, this inversion may provide insight as to the ways in
which we identify moments in time and space in which
interventions may be made with these technologies. “Without
an understanding of the local and global stakes at hand, we risk
the control of people in everyday life and decreased quality of
life for everyone.”60
While many works have incited notions of an
augmented reality, the call to action outlined here becomes
more inferential to an amplified reality.

Opposed to

augmentation which seeks to add layers of complexity to the
experiential world while not taking it over, an amplified reality
is about enhancing the embedded expressions of objects and

"Intimations of Everyday Life: Ubiquitous Computing and the
City." Cultural Studies, Volume 18, Numbers 2-3, pp. 384-408.
60
Galloway, Anne. 2004.
"Intimations of Everyday Life: Ubiquitous Computing and the
City." Cultural Studies, Volume 18, Numbers 2-3, pp. 384-408.
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people in the world.61

, 62

With this, the developed work

produced throughout this thesis seeks to amplify existing
network perceptions engrained within their invisibility as a
means for drawing attention to them. Through the removal of
the message from the experience of the network, more focus
may be drawn towards the spatial and temporal enablers of
mobile communication in order to better understand the precise
moments in which technological interventions may be made
through design.
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Crang, Mike and Graham, Stephen. 'SENTIENT CITIES Ambient
intelligence and the politics of urban space',
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Network Performance
[ 3.0 ]
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3.1 Buffered Beats

Figure11: Collaboration Diagrams

In an attempt to invert the invisibility of information
transfer protocol, Buffered Beats is a project which attempted
to create a temporal indexing of network usage through the
creation of a collaborative performance utilizing individual’s
personal mobile devices and their associated communication
networks. Originally proposed to be staged as an event, the
work explores the use of network fluctuations as a means for
generating a higher form of complexity within an audio loop
through the simultaneous recall of identical samples.

As

variations in buffer speed create slight gaps in playback
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initialization, the recalled audio samples become asynchronous
with one another; yielding a result which may be seen is not
‘better’ or ‘worse,’ but as generated through the intensification
of buffer speed discrepancies as a means for generating a
temporal map of information exchange across the internet.
Through the use of multiple types of devices and networks, it
was originally intended that the generated composition be an
index of the differences between the various types of privatized
networks being utilized as well as the processing capabilities of
individual devices to perceive these various networks.
The inspiration for the work itself was largely drawn
from the complexities to which communication networks place
upon musical collaboration due to their inherent temporal
latencies in the exchange of information. In the search for
creating a tangible experience of networks, the intent of the
Buffered Beats was to amplify the perceived lag in time
between sending and receiving parties.

Utilizing short,

repetitive audio loops, the project sought to create patterns of
great complexity using extremely minimal samples through the
discrepancies between individual devices and networks.
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Throughout the process of production, various types of
audio samples were experimented with as a means for
promoting the amplification of the perceived discrepancies in
the ‘instantaneous’ exchange of information.

At its most

complex state, the project was intended to comprise of a series
of audio samples ranging from rhythmic beats, instrumental
elements, narrative segments pertaining to the internet, and
various other aural elements.

These samples were to be

arranged in space, and played through mobile devices as the
noise from individual’s GPS networks had shifted them from
place to place. As a collaborative composition, both the spatial
noise of networks as well as the temporal lags in the exchange
of information would create the score for each performance.

Figure 12: Interior(Magenta) and Exterior(Cyan) Geolocation Readings
Example Video: <https://vimeo.com/46575522 >
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As the project progressed, an analysis of the work
found several issues which had hindered its completion
towards the initial expected outcomes63. Due to the procedural
processes undertaken with the work, there were unforeseen
issues with mobile devices and their abilities to synchronously
play audio from a timed element on the web. With this, the
intent to [a]synchronously recall audio elements on multiple
devices became problematic. Additionally, with the inclusion
of a spatial element to the work, the initial goals of the project
become lost and somewhat incoherent during the performance
of the work. Finally, as the work was being developed on a
desktop computer hard lined into a cable network, the ability of
a single machine to provide the anticipated results had proven
that the hypothesis for asynchrony being generated through
network and device fluctuations would be incorrect; and that
the performance was inherently a performance of the protocol

63

In May of 2012, the underlying themes of Buffered Beats were revisited
in a collaborative installation with Adam Laskowitz. Through simply
utilizing Skype, many of the problems which had hindered the progression
of the work and the incorporation of mobile devices had been circumvented.
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for information exchange on the internet itself rather than that
of spatialized networks.
Due to these factors, this portion of the project had
ultimately reached its conclusion through a simplified
performance of the internet’s inherent protocol for information
exchange. Comprised of only a ten second rhythmic drum
loop, Buffered Beats is essentially a single link which redirects
the web address to an automatically starting audio sample on a
set timer. Through opening this link several times in a single
window, the audio sample begins to phase in and out of sync
with itself. As noise is generated within the network, buffer
speeds begin to vary and create patterns of great complexity.
Although this inevitably created a profound experience through
performing and mapping discrepancies in the exchange of
information through a temporal means, I began to attenuate my
focus upon a performance which was rooted in my primary
research agenda through the exploration of the spatialization of
networks through the utilization of mobile devices.

Example Video: <https://vimeo.com/36384494>
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3.2 Location + Locating
As information itself becomes spatialized through
wireless networks, the final research project Location +
Locating may be viewed as an investigation into these
networks ability to locate an individual in space, and in turn the
impositions placed upon the task of locating by the inherent
material properties of location itself. The results yielded from
the research may be seen quite literally as a mapping of space,
but also as an index to the qualities of space as defined through
the division of interior and exterior spaces and the network
typologies to which they promote as well as a continued
dialogue beginning with Laura Kurgan’s notions of the
disorienting nature of GPS technologies explored in her project
You Are Here: Information Drift through the emergence of
what might be deemed as the doppelganger effect.
In 1994, Kurgan stated that “in order to answer that old
question about where you are, it seems you have to leave the
ground and travel into space, and more exactly into the
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cyberspace of a global satellite network.”64
sentiment

holds

partial

truth,

however

Today, this
technological

developments have allowed the individual to travel not so far,
but as to be identified in space through the localized
transmission of personal WiFi broadcasting stations. While the
privatization of these broadcasts often prohibits the exchange
of information across these networks, the ability to become
located in space through the triangulation of detected networks
upon a device has allowed for an alternative model for locating
to previous GPS satellites. With the release of HTML5, the
built in geolocation feature utilizes the hybridization of both
GPS satellite networks in addition to WiFi beacon triangulation
in order to provide an ‘optimized’ determination of location,
leaving to question previously determined assumptions about
the relationships between location and the ability to be located.
While former inclinations regarding GPS satellites may hold
truth to a greater deal of accuracy while outside and with an
obtruded view of the sky, the ability to be located by WiFi
64
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networks has provided a nearly equal if not greater ability to be
located in space while remaining within an interior context.
With this, the project Location + Locating explores the
relationships between these new invisible material interior and
exteriorities and their abilities to locate. A series of tests are
performed which generate aerial indexes of the space through
the recordings of geolocation utilizing a device in a stationary
position of the course of several minutes.

What becomes

apparent with these studies is that the relationships between
location and locating may not be as straight forward as once
thought, and that the ephemerality of networks only becomes
increasingly complex as the interior and exteriorities of
architecture begin to continuously negotiate a dynamically
growing scale and typology of invisible architectures.
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Figure 13 : Hybrid Positioning System Diagram

Figure 13 : Original Interior + Exterior Geolocation Studies
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Figure 14 : Interior Conditions- Crosby Hall (left) and Hayes Annex C
(right), UB South Campus
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Figure 15: Exterior Condition, UB South Campus

As seen with these initial mappings, the ability to be
located while remaining within an interior location seemingly
allows for a greater ability to become located in reference to
wireless networks. While each of the interior conditions have
occasionally generated readings which locate the device
hundreds of yards from the actual location, a majority of the
indexed readings place the location of the device within
relatively reasonable terms of the source of origin.

The

readings taken in an exterior condition hover yielded a majority
of results which infer an extremely low percentage of accuracy.
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With a majority of readings assessed hundreds of yards away
from the actual position, it may be seen that the hybridization
of both WiFi and GPS has in fact created an abundance of
reference points from which the levels of noise embedded
within each of these has yielded an illegible reading of
location.

Although these initial tests imply a tendency for

interior conditions to generate more accurate readings of
locating in space, further tests tended to suggest a relative
homogeneity amongst both interior and exterior conditions.
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Figure 16: Location + Locating Installation, Collaborative Mapping +
Spatial Analysis

Figure 17: Installation Double Sided Projection Screen
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Figure 18: Final Courtyard Mappings from Installation
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Figure 19: Final Interior Mappings from Installation
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An installation of these mapping exercises was staged
at the final thesis review in the Department of Architecture.
Utilizing a double sided projection screen, two spaces were
mapped live through the indexing of multiple individual’s
mobile devices and networks. Juxtaposed with one another,
the space of the installation itself as well as the courtyard
behind the building was indexed through a live tracing of the
noise of the space’s wireless networks. Seen here, it may be
determined that there is relatively little difference between the
accuracy of interior and exterior conditions and their associated
network typologies. While some users experienced a great deal
of inaccuracy ranging from several yards to nearly a mile,
others experienced relatively accurate results. What can be
said regardless of the results however is that the inaccuracies of
both generate a somewhat disorienting experience when placed
within the connotations of geolocation as a means for way
finding and navigation within the city.
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Figure 20: Doppelganger Effect

The inaccuracies of geolocation services may be seen as
generating the rise of a doppelganger effect. Amidst the use of
mobile devices in the navigation of cities, a particular level of
inference must typically be made through the negotiation of
personal awareness of physical landmarks within the
immediate surroundings, and the digital representations of
these spatial features as displayed through the device itself.
With this, the inaccuracies of geolocation readings results in
the continuous projection of oneself into an abstracted
representation of space both within the virtual realm of the
device and furthermore into the presumed location of oneself
as identified through the device. This continuous inference
between a physical embodiment and a digital projection only
further entangles the dialect between the two as the virtual
84

representation of reality becomes increasingly significant in
one’s ability to perceive and navigate within physical space.
As a continued evaluation of this, a series of short videos were
generated which emphasize the projection of oneself into
alternative spaces as determined through the noise of
geolocation.

Taken at 5 second intervals, a series of

geolocation readings were recorded from stationary positions
throughout Manhatten in an attempt to further explore the
relationship between location, locating, and the perceived
attributes of the doppelganger.
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Figure XX : 77th Street Subway Station
<https://vimeo.com/45408032 >
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Figure XX : 2nd Ave Between 76th and 77th Street
< https://vimeo.com/45810469 >
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Figure XX : 2nd 77th Street at Lexington Ave
< https://vimeo.com/45396793 >
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Figure XX : E 42nd Street at Park Ave
< https://vimeo.com/45328662 >
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Figure XX : Grand Central Terminal
< https://vimeo.com/45610802 >
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Through a post analysis of the generated videos and
mappings, it may be seen that there is no existent
encompassing relationship between the type of location and the
ability to be located, as the ephemerality of networks is entirely
dependent upon the exact instances of material instantiations in
association with a particular location. While in some instances
the materiality of interior signal typology provided through
WiFi bases stations has provided a resilient amount of
accuracy, a similar level of accuracy has been seen within
exterior conditions in which a larger number of readings have
more appropriately approximated the device’s location in
space. Similarly, exterior conditions have reflected instances
in which nearly no readings have identified the device’s
location within several hundred yards while alternative interior
conditions such as subway stations have been identified with a
complete lack of wireless networks, and thus an inability to
identify location.

With this, the continuous progression of

various network typologies has proven to continue wireless
network

infrastructures

homogeneity.

strive

towards

ubiquity

and

As past connotations have placed a resilient
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preferability upon exterior conditions in the ability to be
located in space, the adaptation of small scale wireless
broadcasts has nullified this in exchange for a more ubiquitous
alternative.
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Conclusion
The progression of this thesis may be seen as a series of
endeavors which aimed at the continued research of mobile
communication devices.

At times, the development of the

work became hindered through both intentional and intentional
lapse in focus through the exploration of the invisibility of
wireless network construction and the potentials for its
inversion into a tangible form. Often resulting in mappings,
the yielded outcomes of these explorations tended to depict
pictorially the composition and form of networks rather than a
tangible

experience

of

them.

Additionally,

initial

preoccupations with the identification of mobile devices as
posthumanistic prosthetics deterred the development of work
through an inaccessible goal of encompassing the state of
embodiment within a singular project.

In criticism at a

particular review, it was stated that “embodiment is something
that you are, not something to which you can create an
experience of.” With this, the modes of working between the
indexing of wireless networks and the creation of a tangible
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experience of them became problematic throughout the
progression of the work.
As a constant throughout the project, the enabling
theme of mobile devices as prosthetics remained the primary
enabler of the work. While at times this became lost through
tangential explorations and misguided assumptions through
various attempts, it remained the primary concern of the work.
Although societal applications of mobile communications
technologies has promoted their use as tools for consumption,
the goals of the research and production remained their
reevaluation as prosthetics of perception. Speculative portions
of the work such as Invisible Infrastructures and its associative
mappings tended to lean away from this theme; however
primary bodies of produced works were highly reflective of a
prosthetic evaluation. Even with the failures of Buffered Beats
to produce a prosthetic component to the work, it inevitably
yielded a tangible experience of information exchange itself
across a network.

While one of the earliest portions of

produced work, Amplified Awareness most directly reflected
some of the primary goals of the project through both the use
94

of mobile devices and responsive outputs to produce a
perceived tangibility of wireless networks while also directly
reflecting the physical impositions placed upon invisible
networks. The final project Location + Locating may be seen
as having both failures and successes through its ultimate
manifestation. Although it failed to yield a true experience of
networks through its installation and initial proposal as a
collaborative mapping system, the same mapping techniques
were utilized in the production and documentation of this
experience through a series of videos which reflect the
doppelganger effect experienced within the projection of
oneself into these falsely identified locations through the
network triangulation of geolocation processes. With an initial
inquiry as to how an inscribed tangibility of networks might
refine the ways in which we perceive and evaluate the space of
wireless networks, it might be seen that the final production of
Location + Locating contained a particular level of success
through its identification of a relatively homogenous
relationship between exteriorities and interiorities in the ability
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to locate a device in space; one which is often overlooked due
to past connotations of GPS satellite reliance.
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